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A Study on the Welding Current in Butt Joint P-GMA Welding with Acute Groove Angles
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Abstract

The purpose of this paper is to propose a mathematical model of welding current for the P-GMAW by
modifying the well known GMAW model. Welding power circuit is simply modeled as a RL electric
circuit and solved as an ODE equation. The welding current depends on the joint shape, molten pool and
welding parameters. To compare the molten pool effect to the welding current, CFD numerical simulation
technique was adopted. Welding experiment is also conducted with the same welding parameters as used in
numerical simulations to verify the proposed welding current model. The current model which is considered

molten pool shape, is more fit to experiment result.
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Fig. 1 P-GMA welding system
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able 1 Pulsed welding current  parameters
depending on the CTWD and wire
feed rate
Wire feed rate : 6m/min
CTWD

L | L@ | 5@ | o | L | B

(mm)
14 22073 | 39247 | 11460 | 146 | 26551 117
16 21861 | 38179 | 11049 | 151 | 25580 1.17

Table 2 Welding current modeling parameters

a 0.2308/wire area R 0.008%

b 596E-5/wire area Vi 100mmy/s

a 3.07E+2 Voo 63V

B 0.992+0.0012/ Vao 1722V
Viewr | 10mmy/s View | 4mm/s

18 21751 | 37954 | 10983 | 151 | 25446 | 116
20 21045 | 36943 | 10720 | 14 | 24635 | 117
22 20047 | 36360 | 10634 | 158 | 24094 | 117
24 1994 | 3475 | 10273 | 159 | 23458 | 117

Wire feed rate : 8m/min
WD o | ) | 53 | ok

14 28114 | 40438 | 16277 | 1.04 | 30598 | 109
16 28251 | 4691 | 16616 | 1.06 | 30687 | 109
18 21801 | 39687 | 160.79 | 1.01 | 30203 | 109
20 27498 | 3018 | 161.00 | 1.06 | 2988 | 109
22 26034 | 38L74 | 15633 | 1.06 | 28846 | 108
24 26087 | 3109 | 15161 | 1.09 | 28472 | 109
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Fig. 2 Welding current waveform for 3mm root gap and
60° groove angle
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Fig. 3 Welding current waveform for 3mm root gap and
45° groove angle

Experimenl
2404 ——— Modeling
A | i
/A z)\ 1“* /’f:\\\ A
i i A 71\ &
= \ \\ i l\ /""J k‘ f"‘ ! \‘\ :/ N
8 290 \ Jl’\J,/ \1\_\ ”/_’/V 1\ ,““ "J/ \L W
= \ f [ \ i
=] | \ 1 ! \ /l\
@] \ \ 4 A !\/ A\ )/,\ /wa R\ J
\ . | . \ - \ 1
L'\ i /\"’ i\ /%7“{ \;\\ 4 - \\u\ v /\7
i | \ "~
¥
2004
17 18 19

Time
Fig. 4 Welding current waveform for 7mm root gap and
60° groove angle
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Fig. 5 Welding current waveform for 7mm root gap and
45° groove angle
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Fig. 6 Numerical welding simulation result- Welding
torch is positioned left end of groove

Fig. 7 Numerical welding simulation result- Welding
torch is positioned right end of groove
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Fig. 11 Welding current waveform for 7mm root gap
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Fig. 12 Welding current waveform for 7mm root gap
and 60° groove angle after model modification
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